Potent mimicry of fibronectin-induced intracellular signaling in glioma cells by the homodimeric snake venom disintegrin contortrostatin.
The snake venom disintegrin contortrostatin (CN) is able to inhibit tumor progression and angiogenesis in vivo and therefore is of considerable interest as a potential antitumor drug. CN specifically binds to certain integrins on the tumor cell and angiogenic endothelial cell surface and inhibits their interaction with the extracellular matrix, resulting in blockage of cell motility and invasiveness. To understand the molecular consequences of CN binding to integrins, we set out to investigate and compare the effects of CN and fibronectin (FN) on integrin-induced signaling and the resulting alteration in cellular cytoskeletal morphology. Two different malignant glioma cell lines were exposed to soluble or immobilized CN, FN, or both, and the consequences for intracellular signaling and cellular adhesion to matrix were investigated. CN binding to integrins can mimic the intracellular signaling cascade evoked by FN, because the phosphorylation of the key signaling proteins focal adhesion kinase, paxillin, and p130 Crk-associated substrate and the association of Src with focal adhesion kinase are similar. However, CN is at least one order of magnitude more potent than FN. When soluble CN is added to cells that are already attached to an FN-coated matrix, it effectively disrupts the binding of integrin to FN, leading to a decrease in integrin signaling, which, in turn, results in the disruption of the cytoskeleton and cellular detachment. Our results provide a mechanistic explanation of how soluble CN might block cellular migration and invasion, namely, by disrupting and preventing the binding of integrins to the extracellular matrix. We envision that this property of CN could be used in the treatment of gliomas, namely, by intratumoral infusion of CN to prevent glioma and endothelial cell interactions with the extracellular matrix, leading to inhibition of cell invasion.